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St. Paul, MN 55144-1000

651 733 1110 f\IUC ’;\20 ?

October 26, 2004

3M 7éHQ-oot-/,t§i7g$

By Hand Delivery b
Document Processing Center (7407)

Office of Pollution, Prevention and Toxics

U.S. Environmental Protection Agency ' -
1200 Pennsylvania Avenue, N. W.
Washington, DC 20460

Attention: Section 8(e) Coordinator =

.J/

Re: TSCA Section 8(e) Submissions

Dear Sir/fMadam:

3M Company ("3M") requests that EPA place the attached studies in the
TSCA Section 8(e) docket. We have included a master index for these studies
identifying the study title, test substance and CAS number. A Confidential Business
Information (CBI) version of this index and the studies also is being submitted today
pursuant to EPA procedures. 3M has not provided CBI substantiation with this
submission, but would be willing to do so at the Agency's request.

3M has concluded that data in these studies may not be, strictly speaking,
“corroborative” of previously reported or published information as defined in EPA’s
reporting guidance or otherwise potentially may warrant 8(e) submission based on
EPA'’s reporting guidance.

3M appreciates EPA’s attention to this matter. Please contact the
undersigned if you have any questions or require further information regarding this
submission.

Very truly yours,
JURIELE /4 Bevs £ Gusl
(
Dr. Katherine E. Reed, Ph.D 8 =22
Staff Vice President v,
Environmental Technology and Safe“ﬁ? B

Services 2
(651) 778-4331 "
kereed@mmm.com
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Master Index to Studies Submitted Under TSCA 8(e) by 3M Company on October 26, 2004
(Confidential Business Information Redacted)

Aquatic Toxicity Data Sheet: 48hr Daphn
Magna

5

ia

1,4-dioxane; heptadecafluoro-1-octanesulfonic acid; linear n-ethyl
perfluorooctanesuifonamide; n-ethyiperfluorooctanesulfonamidoethyl
alcohol; poly(oxy-1,2-ethanediyl), .alpha.-{2-
[ethyl[(heptadecafluorooctyl)sulfonyljaminolethyl]-.omega.-hydroxy-;
poly(oxy-1,2-ethanediyl), .alpha.-[2-
{ethyl[(nonafluorobutyl)sulfonyljamino]ethyl}-.omega.-hydroxy-;
poly(oxy-1,2-ethanediyl), .alpha.-{2-
[ethyi[(pentadecafiuoroheptyl)sulfonyljaminolethyl]-.omega.-hydroxy-;
poly(oxy-1,2-ethanediyl), .alpha.-[2-
[ethyl[(tridecafluorohexy!)sulfonyl]aminojethyl]-.omega.-hydroxy-;
poly(oxy-1,2-ethanediy!), .alpha.-[2-
{ethyl[(undecafluoropentyl)sulfonyljamino]ethyl]- omega.-hydroxy-;
polyethylene glycol; water

1,4-dioxane (123-91-1); :onﬂmnmnmn:oqo;-oonm:mmc.mﬂoao acid (1763-23-
1); linear n-ethyl perfluorcoctanesulfonamide (4151-50-2); n-
ethylperfluorooctanesulfonamidoethyl alcohol (1691-99-2); poly(oxy-1,2-
ethanediyl), .alpha.-[2-[ethyi{(heptadecafiuorooctyl)sulfonyl]aminojethyl]-
.omega.-hydroxy- (29117-08-6); poly(oxy-1,2-ethanediyl), .alpha.-[2-
[ethyl[(nonafiuorobutyl)sulfonyl]aminolethyl]-.omega.-hydroxy- (68298-79-
3); poly(oxy-1,2-ethanediyl), .alpha.-{2-
[ethyl[(pentadecafiuoroheptyl)sulfonyl]aminojethyl]-.omega.-hydroxy-
(68298-81-7); poly(oxy-1,2-ethanediyl), .alpha.-[2-
[ethyi[{tidecafiuorohexyi)sulfonyllaminojethyl]-.omega.-hydroxy- (56372-
23-7); poly(oxy-1,2-ethanediyl), .alpha.-{2-
[ethyi[(undecafluoropentyi)sutfonyl}amino]ethyl}-.omega.-hydroxy- (68298
80-6); polyethylene glycol (25322-68-3); water (7732-18-5)

Multigeneration Daphnid Life Cycle Test

1,4-dioxane; heptadecafluoro-1-octanesuifonic acid; linear n-ethyl
perfluorooctanesulfonamide; n-ethylperfluorooctanesulfonamidoethy!
alcohol; poly(oxy-1,2-ethanediyt), .alpha.-[2-
[ethyl[(heptadecafluorooctyl)sulfonyljamino]ethyl}-.omega.-hydroxy-;
poly(oxy-1,2-ethanediyl), .alpha.-[2-
[ethyi[(nonafluorobutyl)sulfonyljamino]ethyl]- omega.-hydroxy-;
poly(oxy-1,2-ethanediyl), .alpha.-{2-
[ethyl{(pentadecafiuoroheptyl)sulfonyijamino]ethyi]l-.omega.-hydroxy-;
poly(oxy-1,2-ethanediyl), .alpha.-[2-
[ethyi{(tridecafluorohexyl)sulfonyijaminojethyl}-.omega.-hydroxy-;
poly(oxy-1,2-ethanediyl), .alpha.-[2-
[ethyi[(undecafiuoropentyl)sulfonyljamino]ethyl]-.omega.-hydroxy-;
polyethylene glycol; water

1,4-dioxane (123-91-1); heptadecafluoro-1-octanesulfonic acid (1763-23-
1); linear n-ethyl perfluorooctanesulfonamide (4151-50-2); n-
ethylperfluorooctanesulfonamidoethyl alcohol (1691-99-2); poly(oxy-1,2-
ethanediy!), .alpha.-[2-[ethyl[(heptadecafiuorooctyi)sulfonyl]amino]ethyl]-
.omega.-hydroxy- (29117-08-6); poly(oxy-1,2-ethanediyl), .alpha.-[2-
[ethyi[(nonafluorobutyl)sulfonyllamino]ethyl}-.omega.-hydroxy- (68298-79-
3); poly(oxy-1,2-ethanediyl), .alpha.-[2-
[ethyl{(pentadecafiuoroheptyl)sulfonyl]amino]ethyl]-. omega.-hydroxy-
(68298-81-7); poly(oxy-1,2-ethanediyl), .alpha.-[2-
[ethyi{(tridecafluorohexyl)sulfonyilamino)ethyl]- omega.-hydroxy- (56372-
23-7); poty(oxy-1,2-ethanediyl), .alpha.-[2-
[ethyl[(undecafluoropentyi)sulfonyijamino]ethyl}-.omega.-hydroxy- (68298
80-6); polyethylene glycol (25322-68-3); water (7732-18-5)

Aquatic Invertebrate Testing - Alkyltins LR
8024-1

Alkyltins: dibutyitin faurate and dibutyltin-di(2 ethythexoate)

Dibutyltin faurate (CAS 77-58-7); Dibutyltin-di(2 ethylhexoate) (CAS 2781-
10-4) .

Aguatic Invertebrate Testing - Decosheen
Material (LR-8052)

Decosheen Ribbon Materials and pigments: Decosheen Blue in Green
Ceres Biue ZV; Decosheen Gold Paste Pigment; Decosheen Royal
Blue, Solvent Blue

(CAS 61814-09-3); Decosheen
B-6), Decosheen Gold Paste

Decosheen Biue in Gre
Royal Blue, Solvent BRitl]
Pigment (CAS Numbet i

R Scratch Remover (Fathead Minnow)

55-65% Water; 20-30% Stoddard Solvent; 1-5% Sodium Silicate; 1-
5% Potassium Hydroxide; 0.1-3%
Nonylphenoxypoly(oxyethylene)ethanoi

Water (CAS 7732-18-5); SUSINIBOIvent (CAS 8052-41-3); Sodium
Silicate (CAS 1344-09-8); Potassium Hydroxide (CAS 1310-58-3);
Nonylphenoxypoly(oxyethylene)ethanol (CAS 9016-45-9)

S Scratch Remover (Fathead Minnow)

60-70% Water; 20-30% Stoddard Solvent; 1-5% Sodium Silicate; 0.1-
3% Turgitol NP-33

Water (CAS 7732-18-5); Stoddard Solvent (CAS 8052-41-3); Sodium
Silicate (CAS 1344-09-8); Turgitol NP-33 (CAS 9016-45-9)

QOctanol Water Partition Coefficient

N-methylperfluorooctane sulfonamidoethanol

CAS 24448-09-7




Master Index to Studies Submitted Under TSCA 8(e) by 3M Company on October 26, 2004
(Confidential Business Information Redacted)

CoCI2.6H20 as Co2+ Toxicity to Microtox
Reagent

Cobalt (as Co2+ ion) (CoCI2.6H20)

CAS 7791-13-1

Activated Sludge Respiration Inhibition Test
on CoClI2.6H20 as Co ion

Cobalt (as Co2+ ion) (CoCi2.6H20)

CAS 7791-13-1

Acute Toxicity of CoCi2.6H20 as Coion to
Daphnia magna under Static Exposure
Conditions

Cobalt (as Co2+ ion) (CoCl2.6H20)

CAS 7791-13-1

Acute Toxicity of CoCl2.6H20 as Coion to
Fathead Minnow under Static Exposure
Conditions

Cobalt (as Co2+ ion) (CoCI2.6H20)

CAS 7791-13-1

Freshwater Algae Growth Inhibition Test

Cobalt (as Co2+ ion) (CoCI2.6H20)

CAS 7791-13-1

Daphnia magna 21-Day Chronic N-ethyiperfluorooctane sulfonamidoethanol CAS 1691-99-2
Reproduction Study
Plant Growth Effects of [ ] [ [
1
Final Report (Daphnia and Microtox) Monomethyi ether of hydroquinone CAS 150-76-5

Microtox Test Results

2 Ethylhexyl Acrylate; Isooctyi Acrylate Monomer; 2-Methylbutyl
acrylate; Methyl isoamy! acrylate; Isooctyl Acrylate

2 Ethylhexyl Acrylate (CAS 103-11-7); Isooctyi Acrylate Monomer (CAS
29590-42-9) 2-Methylbutyl acrylate (CAS 44914-03-6); Methyl isoamyl
acrylate (CAS 18993-92-1); Isooctyl Acrylate (CAS 29590-42-9)

Phytotoxicity Test Results




Master Index to Studies Submitted Under TSCA 8(e) by 3M Company on October 26, 2004
(Confidential Business Information Redacted)

Plant Toxicity Ooavmzmo? Young mmma:,_._m
Growth

Ceriodaphnia dubia Survival and
Reproduction exposed to Opequon Creek
Water Spiked with BETZ 1110 Polymer
{(November 4, 1987 sample) for seven days
under static renewal conditions

BETZ 1110: Non-3M Product - Chemical composition not provided to
3M by manufacturer

MSDS provided by manufacturer states product is "not hazardous™ and
not "considered to be a carcinogen”

Ceriodaphnia dubia Survival and ]
Reproduction exposed to Opequon Creek
Water Spiked with Betz 1138 Polymer
(November 4, 1987 sample) for seven days
under static renewal conditions

BETZ 1138: Non-3M Product - Chemical composition not provided to
3M by manufacturer

MSDS provided by manufacturer states product is “not hazardous™ and
not "considered to be a carcinogen”

Toxicity of 1,6 - Hexanediol Diacrylate to
Daphnia magna

1,6 Hexanediol diacrylate

CAS 13048-33-4

Daphnia magna Chronic Bioassay Under
Static Renewal Conditions

Methyl isoamyl acrylate

CAS 18993-92-1

Estimating the Chronic Toxicity of Nalclear
7177 to Ceriodaphnia Survival and
Reproduction Using Short-Term Tests

Naiclear 7177 wastewater treatment acrylamide/acrylate polymer -
Chemical composition not provided to 3M by manufacturer

CAS Information not provided to 3M by manufacturer

Acute Toxicity of Isooctyl Acrylate to
Daphnia magna

Isooctyt Acrylate Monomer

CAS 29590-42-9

Fathead Minnow, Pimephales promelas

Static Acute Toxicity of [ Jto the [Tolyltriazole CAS 29385-43-1

Daphnid, Daphnia magna

Static Acute Toxicity of | ] to the [Tolylitriazole CAS 29385-43-1
‘|Alga, Selenastrum capricomutum

Static Acute Toxicity of jto the [ ] [ |

Daphnid, Daphnia magna

Static Acute Toxicity of [ ] to the [ ] [ ]

Static Acute Toxicity of | ] to the
Daphnid, Daphnia magna

water; propylene-tetrafluoroethylene polymer; tert-butyl alcohol

water (7732-18-5); propylene-tetrafiuoroethylene polymer (27029-05-6);
tert-butyl alcohof (75-65-0)

m
m



Master Index to Studies Submitted Under TSCA 8(e) by 3M Company on October 26, 2004
(Confidential Business Information Redacted)

Title _

_mgoi acrylate: Fish, Acute Toxicity Test

.mooﬁ”.a\_ >Q<_m:m _so:.o?mm.

mysid, Mysidopsis bahia

Isooctyl Acrylate: Daphnia sp. Acute Isooctyl Acrylate Monomer CAS 29590-42-9
Immobilization Test

Isooctyl Acrylate: Alga, Growth Inhibition  |Iscoctyl Acrylate Monomer CAS 29590-42-9
Test

Isooctyl Acrylate: Daphnia sp . Isooctyl Acrylate Monomer CAS 29590-42-9
Reproduction Test

Acute Toxicity of { ]} to the [ [

Final Report (Microtox)

Determination of the Partition Coefficient (N4
Octanol/Water) of T-5896 by High
Performance Liquid Chromatography
(HPLC)

N-methyl perfluorooctane sulfonamido ethanol; N-methyl
perfluorooctane sulfonamidethyl acrylate

N-methyl perfluorooctane sulfonamido ethanol (CAS 25268-77-3); N-
methy! perfluorooctane sulfonamidethyl acrylate (CAS 24448-09-7)

OECD Activated Sludge Respiration
Inhibition Test Results

N-Dodecyitrimethylammonium chloride

CAS = 112-00-5

Final Report (Fish Acute Toxicity)

Mirataine CB (30% Cocamidopropy! betaine = Amides, coco, N-(3-
{dimethylamino)propyl), alkylation products with chloroacetic acid,
sodium salts, 70% Water and Inerts); Mirataine COB (30%
Coco/Oleamidopropy! Betaine = 1-Propanaminium, 3-amino-N-
(carboxymethyl)-N,N-dimethyl-, N-coco acyl derivs., inner salt)

Cocamidopropyt betaine (CAS 70851-07-9); Coco/Oleamidopropyl
Betaine (CAS 61789-40-0)

A Flow-Through Life-Cycle Toxicity Test
With the Saltwater Mysid (Mysidopsis
bahia)

Perfluorooctane sulfonate

CAS 1763-23-1

Lithium: Alga, Acute toxicity Tests

Lithium Chioride

CAS 7447-41-8

An Early Life-Stage Toxicity Test With the
Fathead Minnow (Pimephales promelas)

Perfluorooctane sulfonate

CAS 1763-23-1

Lithium: Fish, Acute toxicity Tests Lithium Chloride CAS 7447-41-8

Lithium: Daphnia , Acute toxicity Tests Lithium Chloride CAS 7447-41-8

Summary of Toxicity Testing on OSCI and |Octane sulfonyl chioride and Octane sulfonyl fluoride Octane sulfonyl fluoride (CAS 7795-95-1), Octane sulfonyl chloride (CAS
OSF 4063-63-5)

Toxicity to Microtox Test Lauryldimethylamineoxide CAS 1643-20-5
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Tite . 5

Ecoloxicological Testing of CoT3 6130 o= oaian (as Co2+ ion) (CoCI2.6H20)

CAS 7791-13-1
Co2+ ion (Seed Germination and Root

Elongation)




Alicl Corporstion’AScl-Dubah

Eavi I Vesting Divias

AScl Repont TOJ 008-ALOLRSM !
Alel Suady ID# 3000.003-08 :

CERTIFICATION OF GOOD LABORATORY PRACTICE COMPLIANCE

To the best of my knowledge, this study was conducted in accordance
with OECD Good Laboratory Practice Standards (OECD Council Decision
C(81)30, Annex 2: OECD Principles of Good Laboratory Practice

1981) .

Study Director?&m BN . pate: 1- V3-92

Dinesh Vaishnav~

AScI Corporation/AScI-Duluth
Environmental Tasting Division

Based on the signatures of the Study Director and the Quality
Assurance Auditor, this study, to the best of our knowledge, was
conducted in accordance with OECD Good Laboratory Practice
Standards (OECD Council Decision C(81)30, Annex 2: OECD Principles

! of Good Laboratory Practice 1981) .

vatar_ /52

_ 7 s
Submitter: s} . : Date: 7’// ‘/,/7 b

Apmesr: I Compray
Spmmoce Saedy 1N $2TH 2

“

CONFIDENTIAL BUSINESS INFORMATION
SUBJECT TO PROTECTION UNDER THE
TOXIC SUBSTANCES CONTROL ACT
AND OTHER LAWS HAS BEEN
REDACTED FROM THIS DOCUMENT




STATEMENT OF QUALITY ASSURANCE

The study data were reviewed by the AScI-Duluth Environmental

Testing Division Quality Assurance Unit to assure that standard

operating procedures and guidelines uged to co

nduct thig study were
followad,

and this report jis an accurate reflection of the raw
data.

table.

The types of audits performed are listed in the following

Type of Audit for Audit pate Date Reporteq
AScI Study Ipg# 5030-003-0¢ to Study Director and
Management

11-14-19931 11-17-19931

Study Plan
In~-Life Phage

03-24-1992 03-24-1992

Raw Data and prart Report
Final Report

06-16-1992 06-16~1992

07-12-~1992 07-14-1992

%l,./? Date: ?“//z/? -

Quality assurance Unit

Alan Mozol
Acting Manager,
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STUDY SUMMARY TABLE

Study Title

Iscoctyl Acrylate: Alga, Growth
Inhibition Test

Data Standarad

OECD Guideline 201, and Good
Laboratory Practica standards as
promulgated under the OECD Council
Decision C(81)30, Annex 2: OECD
Principles of Good Laboratory
Practice.

Sponsor

Rich purdy, 3M Environmental
Laboratory, Buildinq 2-3E-09, 935
Bush Avenue, St. Paul, NN 55106; Tel
No. (612) 778-5379.

Sponsor’s Representative

Susan A, Beach, M Environmental
Laboratory, Building 2-3E~09, 935
Bush Avenue, st, Paul, MN 55106; Tel
No. (612) 778-7452,

Testing Facility

AScl corporation/AScI—Duluth
Environmental Testing Division,
112 East Second Street, Duluth,

MN S5805; Tel. No. (218) 722-4040.

Study Director

Dinesh vaishnav

Acting Qau Manager

Alan Mozol

Testing Facility
Director

Donald Mount

Study Initiation Date

March 20, 1992,

Test Dates

March 20-24, 1992.

Test Substance

. rJLot 3250), 99.7% acrylate
. (a8 determined by Sponlor[NB!
« J2iquid.

Ii?octii acrylate (CAS No. 29590~42-

Test Organism

Selenastrum capricornutum (ATCC

22662) .




Test Description

growth rates, and {5) the latter
were used to calculate the 926~h
Ercso and 96¢-n NOEC values, based on
Rean measured test substance concen-
trations.

Test Results

Based on the mean of the measured
concentrations which were not
corrected for the daily algal mediunm
spike recovery, isoocty] acrylate
96-h Ercso and 96~h NOEC for a green
alga (s, capricornutun) were

1.74 mg/L and 1.30 mg/L, respec-

Based on the mean of the neasured
concentrations which weare corrected
for the daily algal medium spike

recovery, isooctyl acrylate
96~h Ercso and 96-h NOEBC for a green

alga (s, capriccrnutua) vare
2.13 mg/L and 1.70 mg/L, respec-
tively.

Location of Raw Data
and Final Report

112 East Second Street, Duluth: MN
55805; Ta), No. (218) 722-4040.

Spwnsss: SN Compeny
Kpomenr Ssdy (100 52774




1.0 INTRODUCTION

The test substance, isooctyl acrylate, is an ester Primarily made
from isooctanol and acrylic acid. It has negligible solubility in
freshwater and its effect on the growth of a unicellular green
algal species is not known. The purpose of the Present study was to
determine if possible, the 96-h Erc50 and 96-h Nogc {(no observed
effect concentration) of the test substance for an alga
(Selenastrum capricornutum, ATCC 22662) . Thea study was conducted

according to the Ascl study plan.

The Ercso is that test substance estimated concentration, which jip
a specified time should cause a 50% reduction in the average
specific growth rate {(#) of the test organism when compared to the
control value. The 96-h NOEC is the highest test substance
concentration tested at which no significant reduction in average
specific growth rate {(n) of the test organism occurs in 96 h when

compared to the contrel value.

2.0 TEST METHODS

2.1 Test Substance. The test substance, isooctyl acrylate (CAS No,
29590-42-9{ ]Lot 3290), was received at Ascyr on October 3,

CONFIDENTIAL BUSINESS INFORMATION
SU&ECTTOPROTECWONUNDERTHE
TOXK)SUBSTANCESCONTROLACT
ANDOTHERLAWSHASBEEN
REDACTEDFRONFNHSPAGE
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According to a materjial safety data sheet and a written

communication Provided by the Sponsor (Appendix A), (1) the test
Substance wag a Clear, colorless, mobile liquid with acrylate odor,
{2) the test substance has negligible water Solubility and 1 mm Hg
Vapor pressure at 5o0°c, (3) the test substance ig 99.75% acrylate

as determineq by :J(4) the test substance ig

activity,

2.2 % All glassware, pipets, tubings, algal

medium and reagents used in this test were autoclaved for
15 minutes at 121°C (15 psi Pressure). When necessary, aseptic

techniques were also used to prevent microbia} contamination of the

8ubject materialg,

Spomear: M Campany
Aponsor Sudy 106 13774 9

CONFIDENTIAL BUSINESS INFORMATION
SUBJECT TO PROTECTION UNDER THE
TOXIC SUBSTANCES CONTROL ACT
AND OTHER LAWS HAS BEEN
REDACTED FROM THiS PAGE



2.3 « To Prepare the test Gubstance stock

0.0 (inoculum contro] ; less than the method datection limit of 0.04
ng/L), 0.6, 1.2, 2.4, 4.7 and 9.4 Rg/L were Prepareg from the
equilibtatad. analytically measureq Btock Solutjon, The sapme
nominal concentrations, when Correcteq for the alga) mediynm 8pike
recovery of 89% at test iniciation, were calculated to be 0.0
(inoculym control; less than the method detectjion linit of 0.04

Rg/L), 0.7, 1.3, 2.9, 5.3, ang 10.6 ng/L. To achieve the hominai

Apemacy IM Campany
lr--.au,umm 10




ASe! Corparstion/AScl-Dubut
Testing Divisln

Bovieenmensel
Akllmlnlmx“
MIMWMG

2.4 Alga.l_ng_qm The following algal medium (Nichols 1973) was

used:

Chemical 9/L Stock solution »g/L Algsl medium
Macronutrients {Prepared seven individual stock ®»olutions)
CacCl,.280 36.76 36.76
#g30,. 74,0 36.97 36.97
NaHCO, 12.60 12.60

K HPO, 8.71 e.71
NaNo, 85.01 85.01
Na, EDTA 4.36 4.36
FeCl,. 61,0 3.158 6.30
Nicronutrients {prepared one stock Solution)

CoCl,, 6H,0 0.01 0.01
Ins0,. THO 0.022 0.22
NnCl,. 440 0.18 0.18
Nl,ﬂoo‘.l’ﬂgo 0.006 0.006
H,BO, 1.0 1.0

To prepare an algal medium for Use during this test, 1 ml each of
the six macronutrient stock #olutions and 1 m} of the micronutrient
8tock solution were added to each 1 L of deionized water. The

macronutrvient stock solution of FeCl,.6H,0 was added at a rate of

Aponsay: IM Compiny
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rotary shaker (operating at 1sp rpm) at 21.5-24.3°¢ under fluyore-

scent lamps providing c€ontinuous ang uniform illumination of

86-91 ue/m'g, Upon development of the visible algal biomass, it was
serially subcultured twice into the fregh algal medjium. The fina)l
subculture wag centrifuged (2°C, 995g force), washed andg dilutaed
using an algal medium to provide approxiuatcly 1.5 x 10' cellm/ml

in the test. Tne fina} subculture wag 3-day old,

2.6 - The tast wags conducteq

using 18, 500-m) Separatory funnels (final volume 203 -lltunncl);

Sponsar; 3N Company
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15 with the test substance (test funnels) and threé¢ with inoculum
only (inoculum control funnels), During the incubation, each funnel
wae closed with a glass stopper and samples for the algal cell
counts and test substance analysis were collected through the sten
of the funnel while keeping the closure slightly open. To setup the
test:

(1) Dispensed the required volumes of the aerated algal
medium in triplicate test and inoculum control funnels;

(2) wWhile keeping the closure slightly open, dispensed the
req:uired volumes of the equilibrated test substance stock
solution to triplicate test and inoculum control funnels
(combined volume 200 ml/funnel), and mixed the content of
each funnel;

(3) Aseptically inoculated each funnel with 1 m] of the alga)
inoculum to obtain approximately 1.5 x 190° cells/ml of
algal medium {final volume 201 ml/funnel), closed
funnels; and

(4) Incubated them for 96 h on a rotary shaker (operating at
150 rpm) at 21.5-24.3°C under cool white fluorescant
lamps providing gg-91 #E/m's continuous ang uniform

illumination.

fpamacr: 304 Conpany
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2.7 wﬂ%mum At test initjatjon (0 h) ana

thereafter at 24 h, 48 h, 72 h and 96 p (test ternination), algal

low, middle ang high test substance concentration, and inoculunm
contrel. A1} other countg during the test were made using

individua) replicate sampleg. The replicate couptg were averaged

and used in data analygig.

2.8 » During the test,
incubatjion tenperaturc, shaker function ang illunination vere
determined twice daily. The Ph of the content of one replicate
funnel containing low, middle apg high test Substance
concentration, and inoculum control wag determined at test

initiation (0 h) and terminatjon (96 h).

2.9 133;_5nhaguxaLAnglxgjg. The test Ssubstance concentrationg in

individua} and composite samples were analyzed according to the

following scheadule:

Nponser: IM Compony
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Type of Sample Frequency of Total Number of Samples
Sampling Analyzed

Stock solution (same | Did not sample | Did not analyze

as high concn) separately. Seéparately.

Test and control Oh 6 compomite samples

Test and control 24 h 6 composite samples

Test and control 48 h 6 composite samples

Test and control 2 h 6 composite samples

Test and control 96 h 18 individua} samples

Fach sample was collected directly from the stem of the funnel into
a4 60-ml brown glass sample bottle. The bottles wore graduated to
20 ml, 40 m1 and 60 m) volumes. The Compogsite samples were Preparad
by combining 20 ml replicate samples. The samples were extracted
and analyzed using the Procedures described in the analytical
method wvalidation report (Appendix B). I1f required, a sample
concentration was performed under a nitrogen stream before

analyzing the sample for the test substance.

2,10 ngg;mgng_gg_nggnlgg. Natural log of the mean algal cell

concentration and incubation time were correlated for each
treatment, and the slope of the regression line was taken as an
average specific growth rate (u). The data used in each correlation

were of the exponentially growing algal cellsg as determined from

Bpossor. 34 Campany
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the plot of the log of the mean algal cell concentration and

incubation time.

A percentage reduction in the average specific growth rate at each
test substance concentration was calculated in comparison to the
control value. These data were then used to calculate the

96-h Erc50 and 96-h NOEC using trimmed Spearman-Karber method
(Hamilton et. al. 1977) and the TOXSTAT, Version 3.1 (University of
Wyoming, Laramie, Wyoming 1989) software, respectively. The Ercso
and NOEC values were computed and reported on the basis of the test
substance mean mnmeasured concentrations both uncorrected and

corrected for the daily algal medium spike recoveries

3.0 RESULTS

The algal average specific growth rates in 96 h rangad from

0.01 cells ml' h' in the highest three test exposures to

0.03 cells ml" h' in the control exposure (Table 1). Similarly,
inhibitions of the growth rates ranged from 0% in the control

exposure to 67% in the highest three test exposures

(Table 1).
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Based on the mean of the measured concentrations which were not

corrected for the daily algal medium gpike recovery, the test

substance 96-h Exrc50 was 1,74 ng/L and the 96~h NOEC was 1.39 ag/L

{(Table 2), Similarly, basead on the mean of the heasured concentra-

tions which were corracted for the daily algal Rediun spike

the test substance 96-h Ercso was 2.13 ®»g/L and the
NOEC was 1.7¢0 ng/L (Table 2).

recovery, 96~h

Table 3. Al)l nominal concentrations

vere calculated bageq on the
analytically measured 8tock solution and a

89% at test initiation.

The data for standard (deionized water) and test (algal medium)

matrix spike recoverijes are presented in Table 4. The mean spike

recovery from deionized water was

82 £ 8.2% (Table 4).

81 t 4.8% and from algal mediux




presented in Tables 5 and 6. In the one case, the test substance

daily measured c€oncentrations were not Corrected for the algal
medium gpike recovery before calculating the recoveries from the
test exposures (Table S). In the other case, the test substance
daily measured ¢oncentrations were corrected for the algal medium
spike recovery for that particular day before calculating the
recoveries from the test exposures (Table 6). For example, the test
subat;nce final measured concentrations were Corrected for ggg
(Table 6), ag algal medium spike recovery for 96 h was 89%

(Table 4).

The test substance uncorrected mean recoveries were between 81% ana
153% with 9.4 mg/L and 0.6 ng/L test substance nominal concantra~
tions, respectively (Table 5). The test substance corrected mean
recoveries were between 893§ and 1633 with 10.6 mg/L and 0.7 mg/L

test substance nominal concentrationa, respectively {Table 6).

In 72 h, the mean algal cell €oncentration in the control exposure
increased by a factor of about 8 (Table 7) and in 96 h by a factor
of 11. The desired factor for an increase in 72 p is 16 when a test
is parformed using, for example, 250-m) Erlenmeyer flasks each
containing 50 ml of algal medium. The Smaller increases in the

Spasace: IM
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they did not allow for any air exchange or the injection of ambjient

carbon dioxide, which both are essential for the algal cells to
Praopagate. The use of the separatory funnels, however, was also
Necessary to minimize the 1o0ss of the test substance due to
evaporation, especially because the exposure vessels were incubated

on a rotary gshaker operating at 150 Tpm.

At test initiation, the axposure medium pH values were between 6.43
and 6.75, and at tast termination they were between 6.95 and 9.77
(Table 8). During the test, the incubation was at 150 rpm, the
temperature was between 21.5°C and 23.1°C, and light intensity was

between 400 ft-c or 86 uE/m’s and 425 ft-c or 91 HE/m’s (Table 9).

From the quality assurance standpoint, this test ig acceptable
because it complies with both acceptance criteria, especially when
the explanation for a smaller increase in algal biomass concentra-

tion is considered (Table 10).

Spamenr: IM Cmnpony
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Based on the mean of the
corrected for the daily algal medium gpike recoveries,
acrylate 96~h Ercs5o and 96~h NOEC for s.
were 1.74 mg/L and 1.39 mg/L, respectively. Similarly, based on the

mean of the measured Concentrations which were corre

4.0 CONCLUSIONS

daily algal medium spike recoveries, the 96~h Ercso and the

96~h NOEC were 2.13 »g/L and 1.70 ng/L, respectively,

(1)

The deviations which occurred while conductin

5.0 DEVIATIONS FROM APPROVED AScy STUDY PLAN

The test substance 8tock solution wag Prepared in 2
algal medium contained in a 2-r, Beparatory funnel instead
of 1 L algal medium contained in a 2-1, Separatory funnel.
The pH of the stock solution was 6.43 instead of g. To
equilibrate the test substance concentration, the funnel
was closed and incubated for 24 h at 21.5-24.3°cC, instead
of 15-20 h at 23 ¢ 2° C, under cool white fluorescent

lamps providing s8e-91 HE/m's  continuous and uniforn

illumination.

Spomace: IM ¢ ampany
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measured concentrationsg which were not
isooctyl
capricornutum (ATCC 22662)

cted for the

g this study were:



(2)

(3)

(4

(5)

(6)

(7)

The algal medjum tor use in the test was equilibrated

with air for 15 h instead of 24 h before using it.

To setup the test, dispensed the required volumes of the
aerated algal medium in triplicate test and inoculum
control funnels;

While keeping the closure slightly open, dispensed the
required volumes of the equilibrateq test substance stock
solution to triplicate test and inoculum control funnels
(combined volume 200 ml/funnel), and mixed the content of
each funnel;

Aseptically inoculated each funnel with 1 m1 of the aigal
inoculum to obtain approximately 1.5 x jg¢ cells/ml of
algal medium (final volume 201 ml/funnel), closed

funnels;

150 rpm) at 21.5-24.3°C under cool white fluorescent
lanmps Providing 86-9;3 HE/mig continuous ang uniform
illumination; and

Instead of 24-h, 48-h, 72-h and 96~h Ercso values, only
96-h Ercso was calculated because the test substance
effact was measured in terms of the average specific
growth rate () at each treatment, The average specific

growth rate (4) was the calculated mean growth rate for

Spomece; IM Company
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the entire test period of 9¢ h, and it was the slope of

the linear regression of the natural log of the mean

algal cell concentrations and incubation times. This

approach to the data analysis did not allow Calculating

indivigual growth ratesg at 24, 48, 72 and 96 h.

To the best of our current scientific knowledge and understanding,

these deviations should have no effect on the results presented in

this report.
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Table 1.

Iscoctyl acrylate

(test substance):

Alcl

Corporation/AScl-Dubsh
Ewvironmente] Toning Divinion
Alc! Report IDF O0O-ALCLRIM
AScl Sundy ID# 3030-003-08

Avarage specific
growth rate (y = cells ml* h') of algal
{S. capricornutus) cells and other pertinent statietics

Test substance mean Data used in r? Rate ¢ SD/h and
measurad concn {mg/L)* regression A rate inhibition
Uncorrected Corzected

0.0 (inocu- <MpL’ S {0-96 h) 0.935 | 0.03 = 0.004 (0)
lum control)

0.92 1.13 5 (0-96 nh) 0.836 10.02 2 0.005 (33v)
1.39 1.70 4 (24-96 h) 0.953 0.02 ¢+ 0.002 (33w)
2.18 2.66 J (24, 48, 96 h) 0.973 ]10.01 * 0.001 (67%)
4.28 $.22 4 (24-96 h) 0.883 0.01 ¢ 0.003 (67%)
7.61 9.39 4 (24-36 h) 0.963 0.0 * 0.003 (67y)

‘In one case the measured concentrations were not corrected, and in the other

cAse they were corrected, for the daily algal medium spike recoveries.

"Method detection limit (MDL) was 0.04 mng/L test substance.

Sgvesor WM Compeny
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Table 2. Isoocty) acrylate (test substance): 96-p ErCS0 and
96-h NORC values for

algal (s.

Mummm
Evviocumentsl Yosting Division
Akllq-ulnl¢n4u4ﬂluu

WMWM

capricornutu.) cell
AVerage specific growth rate (8}

Data used for calculation

96-h Ercso (aq/L) and
95% confideance limite’

96-h NOEC (mg/L)

Mean of the measured concen-
trations which wers not
corrected for the daily algal
madiun spike recoveries.

1.74 (1.59-1.90)

1.39

Mean of the measured concen~
trations which ware corrected

for the dalily algal medium
Spike recoveries.

2.13 (1.95-2.32)

1.70

"Limits are

in parenthesis.




Tables 3. Iscoctyl acrylate (test substance): Volumes of algal

medium and test substance stock

achisve test substance nominal concentrations

solution mixed to

Algal Teest substance Total Test substance nominal concn
wmedium stock solution volume (mg/L)"
(=) (m1) (wml)
Uncorracted Corrscted
200 0.0 200 0.0 (inoculum | 0.0 (inoculum
control) control)
187.5 12.% 200 0.6 0.7
175 25 200 1.2 1.3
150 $0 200 2.4 2.6
100 100 200 4.7 5.3
0.0 200 200 9.4 10.6

*Nominal concentration was based on the analytically measured stock solution and

a dilution factor of 2.0.

In one case the stock concentration was not corrected,

and in the other case it was corrected, for the algal medium Spike recovery of

898 at test inltiation.

Sponser: M Company
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Tablm 4. Iscoctyl acrylate (test substance): Spike recoverias

Matrix Time of Test substance concn (mg/L) $ Recovery’
analysis
Target [ Maasured
Matrix-- Deionized water
Mathod blank on 0.0 <Lt ner
24 h 0.0 “MDL NC
72 h 0.0 <MDL NC
96 h 0.0 <MDL -NC
Spike solution 0 h 0.22 0.19 87
24 h 0.5%0 0.3% 79
72 h 0.50 0.38 76
96 » 0.30 0.25 83
Meaan spike racovery 81 '3 4.5\
)utrlx-- Algal medium
7 Method blank 0 h 0.0 <NDL NC
24 h 0.0 <MDL NC
72 h 0.0 <MDL NC
96 h 0.0 <MDL NC
Spike solution 0 h 0.50 0.45 89
24 b 0.50 0.6 73
72 h 0.50 0.39 77
96 h '0.50 0.45 89
Mean spike recovery 82 2 8.2%

*Spike recovaries were computed using Minitab® statistical software and

rounded-off bafore reporting in this table.

‘Method detection limit (MDL) was 0.04 mg/L test substance.

NC = not calculated.
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Table S, Isoccty) Acrylats (test substance): Uncorrected nominal
and measured concentrationg®
Test Rep Test substance oeasured concn Hean : gp % Reco~
Substance {mg/L) very®
nominal
concn
(mg/L)
0 h 24 h |48 p 72 h {96 n
0.0 A -f - - - <MDL*
(inoculum
control )
B - - - - <MDL
[ - - -~ - SMDL
All* | «uoL | oupr <MoL | oL | oL | per NC
0.6 A - - - - 1.16
] - - - - 0.59
C - - - - 0.73
Al}) 0.96 0.95 1.08 0.97 -~ 0.92 2 0.19¢ 153
1.2 A - - - - 0.94
- ~ - - 1.37
C - - -~ - 1.23
All 1.78 | 1.1 1.60 | 1.66 - 1.39 £ 0.303 116
2.4 A - ~ - - 2.05
- - - - 2.17
C - - - - 2.16
All 2.07 l.88 2.09 | 2.8 - 2.18 0.295 | 9
Continued
on the
next
age.,
Sponecy: IM C y
Do 13 30
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Table 5 (continued)

Test Rep | Test substance measured conca Msan t SD 8 Reco~
substance {mg/L) very®
nominal
concn
(mg/L)
Oh 24 h 148 h |72 h |96 h
4.7 A - -~ - = 4.34
- - - - 4.76
c - - - - 3.92
All 13.89 {3.73 [4.72 |4.61 | - 4.28 ¢ 0.432 | 91
9.4 A - - - - 5.98
C - - - - 7.88
All | 9.42 | 8,19 |7.06 | 7.18 | - 7.61 ¢ 1.168 | 81

‘Nominal and measured concentrations were not correctsd for the daily algal

madium spike recovery.

‘Percentage racovery » (mean measured concentration/nominal concantration) X 100.
‘-~ = Not determined.

‘Hethod detection limit (HDL) was 0.04 mg/L test substance.

‘All = composite sample prepared from replicate samples.

‘NC = not calculated.

Spwmecs: IM Company
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Table §. Isooctyl &Crylate (regt nubatnncn): Corrected nominaj
and measured concontrationl'
Test Rep Test Substance measured concn Mean t gp % Reco-
substy- {mg/L) very*
nce
nomina)
conen
(mg/L)
O h 24 h 48 h 12 h | 9g h
0.0 A -t — - - <MDL*
(ino-
culum
control
] - - - - <MDI1,
C ~ - ~ - “NDL
All* | «npr “MDL “MO1, “MDL | - Ne! NC
0.7 A - - - l - 1.30
8 - - - | 0.67
o - - - = 0.82
All 1.08 1.30 1.47 1.26 | - 1.13 2 0.291 163
1.3 A - - - ~ 1.08
- ~ - - 1.53
[+ - - ~ - 1.38
All 2.00 1.61 2.19 | 2.1s -~ 1.70 2 0.427 132
2.6 A - - - - 2.31
B - - - - 12.44
[ l - - - - L!.d? ’
All 2.32 2.58 2.87 .65 - 2.66 2 0.47¢ 102
Cont i~
Nued on
the next
age.
MIN(‘M
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Table 6 {cont inued)

Tast Rep | Test substance messured concn Mean = §D
substa~ (mg/L)
nce
nominpal
concn
(mg/L)

5.3

5.22 2 0.783

All | 10.58 | 12.22 [9.67 | 9.32 9.39 t 1.570 | 89

‘Nominal and measured concentrations were corrected for the daily algal

wedium spike recovery (Table 4}.

'Pcrconcnqo rcéovery = (mean measured concentration/nominal concentration) X 100.
- ® Not determined.

‘Method detection limit {MDL) was 0.04 mg/L test substance.

‘All = composite sample prepared from replicate samples.

‘NC = not calculated.




Table 7.

Isococtyl acrylate

(test substance): Algal
{(#. capricornutum) cell concentrations

Test substance nominal R | Algal cell concentrations {(per milliliter)
concn (mg/L)* ; at various incubation times
Uncorrected Corrected 0 h 24 h 48 h 72 h 96 h
0.0 0.0 Al3me[sawa [2.85 [2.585 |08 5
(inoculum (inoculum
control) control})
B | ND* 6.6 4 [2.1E5 |2.4x5 |a.sxs
MD 8.08 4 12.28 5 J2.7¢ 5 |4.62 s
Mean’ 3.42 4 6.6K 4 2.1% S 2.5 S 3.8k 5
£ sp* 0.06 1.40 0.03 0.14 0.70
0.6 0.7 A | ND 4.4E 4 3.6 4 l6.0z o 1.3% 5
ND 4.4 4 | 4.6x 4 1.1 5 | 2.7x s
2.884 |84 |3.48a [3.285 |1.6x 5
Mean J.4% 4 ‘4;13‘4 3.9% 4. | 9.2% 4 1.9% 5
£ 3D 0.06 0.35 0.64 2.77 0.73
1.2 1.3 A | ND 3.08 4 [2.48 4 |s.684 |g.0x ¢
8 ND 2.2K 4 3.4R 4 3.6F 4 S.4K 4
c | s 2.08 4 [2.48 4 4.4 4 | 6.2 ¢
Mean NC* 2.4F 4 2.78 4 4.5 4 6.58 4
£ SD Ne 0.53 0.58 1.01 1.33
2.4 2.6 3.8 4 | 2.88 4 J.4F 4 | 2.8% 4 4.0F 4
) ND J.0K 4 3.4E 4 2.68 4 4.4% 4
ND 3.2 4 | 2.8x 4 | 3.4x ¢ 4,68 4
Mean 3.4 4 | 3.0 4 |3.2K & 2.98 4 | 4.32 4
t 8p ] 0.06 0.20 0.35 0.42 0.3
Continued on
the naxt
page.
) :‘:&mm 4




Tadble 7 (cont inued)

Test substance nominal R | Algal cell concentrations {par utllilitor)
concn (mg/L)* ® | at varicus incubation times
P
Uncorrected Corrected 0 h 24 h 48 b 72 h 96 h
4.7 5.3 D 1:284 l1.6x4 l2.884 |32 4
D 2.2 4 2.08 4 2.2 4 4.6% 4
ND 1.0 4 1.6 4 2.42 4 3. oz 4
Mean NC 1.92 4 1.72 4 2.5 4 3.9 ¢
* 8D NC 0.50 0.23 0,31 0.70
9.4 10.6 no 1684 {3084 [sans |aax o
ND 2.4% ¢ J.0R 4 2.6% 4 4.0% 4
4.08 4 2.2¢ 4 2.48 4 .| 1,62 4 1.8% 4
oan —298 4 {2384 12024 |35 4 | 300 4
EN 0.06 0.42 0.3% 1.97 1.63

and in the other case it Wwae corrected, for the algal medium spike recovery of
89% at test inftiation.
*In all casss, che number after E iy an exponsntial power to the base 10.

'ND = not determined.

low, middle and high test ®xposures, and mean and 8D values were calculated hased
on the four, measured concentrations.

‘NC = pot calculated.



Table 8. Iscoctyl acrylate (test substance): pH of selected
exXposures

Test substance nominal concn (mg/L)* pH at test pH at test
initiation termination

Uncorrected Corrected

0.0 (inoculum control) 0.0 (inoculum control) | 6.72 9.77

0.6 0.7 6.75 7.74

2.4 2.6 6.65 7.22

9.4 10.6 6.4 6.9%5

Ranges 6.43-6.7% 6.95-9.77

‘Nominal concentration was based on the analytically measured stock solution and

a dilution tactor of 2.0.

and in the other case it was corrected,

89% at test initiation.

Spemsor. M Compeny
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In one case the stock concentration was not corrected,

for the algal medium ‘Spike recovery of
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Table 9. Isooctyl acrylate {teast substance): Incubation
conditions in growth chamber
Incubation Shaker Temparature (°C) Light Intensity (ft-c)
time rpm (At two points {(at two points)
A.M. hours P.M. hours A.M. hours | P.M. hours
Oh 150 Not 24.3, 23.5 Not 425, 400
detarmined determined
24 h 150 21.8, 21.9 21.5, 21.5 400, 400 400, 400
48 h 150 21.9, 22.0 21.8, 21.9 400, 400 400, 400
72 h 150 22.4, 22.4 22.1, 22.3 400, 400 400, 400
96 h 150 23.1, 23.0 Test ended 400, 400 Teet anded
Ranges 150 21.5-23.1 400-425 (86-91 HE /uw’e)
Spenesr. IM ompany
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Table 10. Incoctyl acrylate (test subetance): QA criteria and test
acceptabilitcy
Criterion Rasults

Mean algal biomass
in inoculum
control funnele
must increase by s
factor of 16
within 72 h.

The increasa was by a factor of 8, possibly because
the type of exposure vassels (500-ml closed sspara-
tory funnels each containing 200 ml of algal medium)
used. One limitation of the exposure vessels used was
that they did not allow for any air exchange or the
injection of ambient carbon dioxide, which both are
essential for the algal cells to propagate.

Test duration must Test duration was 96 h.
be 96 h.
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Spemesr Swedy IDS 11774 kY]




Rponsor: IM Company
Sponsor Susdy IDY 1IT14

Appendix A

Chemical Analysis of Deionized Water
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_ Appendix B*.

Isooctyl Acrylater Method ‘Validation for Analysis from Water
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CERTIFICATION OF .GOOD LABORATORY PRACTICE COMPLIANCE

To- the best of my - knowledge, thxs study was conducted in. accordance
~with DECD Good Laboratory Practxce Standards  (OECD Councll Decxsxon

 0{81)30 Annex 2z OECD Princ1p1es of Good Laboratory Practxce

1981) .

Date:

Study Director:

Minren Xu
AScl ‘Corporation/AScI-Duluth
Envzronnental Tcstlng Division

.h§i3£udy‘uirebtbﬁiéﬁd @hé §paii£§
fAssuranéehAuditof,'tﬁié stud}, to the best of cur Ynowledqe ’was
conducted in accordance with OECD Good Laboratory Practice’
Standards (OECD Council Decision C(B1)30, Annex 2: OECD Principles

of Good Laboratory Practice 1981),
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“STATEMENT OF QUALITY ASSURANCE

'_,e st”dy data were revxewed by the AScI-Duluth EnVLronmental

Test' gHD1v1sion Qualxty Assurance Unit:- to assure ‘that standard
operatxng procedures and ‘guidelines used to conduct thls study were
followed, and this report is an accurate reflection‘of the raw

data. The types of audits performed are listed in the following

table,

ctor-ana

1 study Plan 12-17-1991 | 12-17-1981

In-Life Phase 12-19-1%¢1 | 12-19-1993
Raw Data and Draft Report 4 01-09~-1992 01-09~1992
Final Report : 05~28-1992 [ 05-28-1992
—  } — Date:
Alan Mozol.

Acting Manager, Quality Assurance Unit

sponeor IM Compony .
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STUDY SUMMARY "TABLE

Study Title Isaoctyl Acrylate: Method Validation
for Analysis from Water

Googd Laboratory ‘Practice | As promulgated under the OECD
“Council DectsionAG{Geron.anex-2;

Laboratory, Building 2-3E-09,. 935
Bush -Avénue, st Paul, MN 'S5106; Tel
No. (612) 778-5379.

Standards : LS. { ¢
S | QE€D. Principles. of Good: LaBoratory

- | Practice-(OECD 1982y, -

Sponsor - Rich Purdy, 3M-Environmental

Sponser’s Representative Susan A. Beach, 3M Environmental
Laboratory, Building 2-3E-09, 935
Bush Avenue, sg. Paul, MN 55106; Tel
No. {612) 778~-7452. L .

ting Facility 2 | ASel Corpeoration/AScl-Duluth

R " Environmental Testing Division; 112
1 :East Second Street, puluth, MN
55805 Teal. No, (218) 722~4040.

Study Di:ector.t Minren Xu .

.A?tihq=QAUAﬁanﬁge?w ‘Alan Mozol

Tgsting Féciiity Donald Mount

Director

‘Study Initiation Date December 17, 1991

Test Dates December 17-19, 1991

Test Substance Isooctyl acrylate (CAS Ho. 29590~-42~

o] Mc-857, Jrot 3290), 99,751
_Lacrylate (as determined by Sponsor
NB# 92391),]1iquid. _
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Test Description

ﬁnalyged:twice

A ¢ neg
‘method det
‘Statistics,

Calibration Curves.
S$olutions pf various
concentrations and
blang; were:prepared»in-acecane,
all solutjons AQergagent blank

yze by Ge/Ms,

~€ 1ons;;
ection limics and other

(1) standard
test substance
reagent (acetone)
(2)

al

analytical

{€ontinued)

,Tést;Description

Spike Solutions and
‘Three replicates of
low and: high
| method. Brank

on

X ed ALk
used te calculate tg
i recoveries from sSpik

spike solutions, and
(dejcniZed'water)
prepared using,deionized water, (2)
“Bpi [ i and- -method blapx. *

Bst Substance

Recoverijes:
test substance

solig/ligquid
and extracts -
- ( data were

Sevnima: IM Camy
Apmsin Soudy i 13774

e solutions,
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Test Results Percentage relatjve Standard
deviation {3 RSD):

First calibration curve -- 0.81%
Second calibration curve -- 1.93%

Correlation coefficient tr):
First-calibration’curvev—- 1.000
Second calibration cUrve. ~~ 0,999

Hethod detection limjt (MDL) :

With first calibration curve --
0.04 mg/L

With second calibration curve --
0.04 mg/L

| Mean percentage recovery (R) from

low spike_snlq;iop (C.123 mg/L test.
fsubsta : N s

T 85,914 -

. y ‘vcgﬁﬁaggargcbvery (R) from
;;highvsplke.selutibh (8.8 mg/L test
‘substance) ; 103.481%

Combined mean percerntage (R)
recovery from low and high spike
solutions: 94.70%

Location of Raw Data AScl Corporation/ASci-Duluth

and Final Report Environmental Testing Division,

L : 112 East Second Street, Duluth, MN
55805; Tel. No. {218) 722-4040.

' Spmaon; IM Campigrany
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1.0 IN'I'RODUC'I‘I OH

The test substance, isooctyl acrylate, jg an ester made frogp
fprimarilx

isooctanol - ang .

c‘hmgnAétlans-gb:Fnéw chemical

12thH Ma Y, 1981;

C(81)30), (1)
pfépeﬁﬁ&es-aﬁd tpxiciiies

'determineq,

- For the lateer,
qnaly:icqjvbmec:

there wasg a3

The objectives of ‘the présent study

accCeptable Calibration Curve,

were: (1)

to develop an
(2) to Calculate detection limit of
(3) to

the analytical method, ang

determine test Substance
Yecoverijies gy

om spike solutjong Prepared using deionjized Vater.

2.0 TEST METHODS

2.1

or) a) - 'The formulas ang definitions used jn
this study were;

(1) mTesr Substance Mean Percencage Recovery (R)
Sponeon: Ing Con

Kpmvsor Sudy 1000 17734




AScl € me;\&‘ebbululh
Enviemamenta) Testing Divivion
Al Kepat 14000 MITH RIps
ASe] Snady (g 3030.003.0

R, = {Measured cbn’cencracion/'l‘arget concentration,\ X 100

The mean R was calculated using individua} R, values
which fell within g * 38D range, 1f, the mean g was not
between gog and 120%, 211 measured .c'oncen,tratii_ons vere
- cbii—e_,_ct;éa ’acébfd.if;‘g"vl-} . '
-2y Method ‘Detect;on Linit (mpL)
MDL = 3 x bacquound.signa-l in feagent blank
(3) Relétive Standardg Deviation of Calibratjon Curve (% RSD)
t RSD = {Standardg deviatijon of slope/slope) X 100
(4) The sample'response was cor;-zz_cted for the response of the:
) £ inte 'téhtejftpm’the-methbdiblahk vas

- Bethod:-blank,. if j

ect on the sample response.

2.2 Test VSubs_tgnge. “The test Substance, is;ooctyl acrylate, {CAS No.

29590—42-9[ . {Lot 3290) was received at AScI on October 3,

1991 in one amber glassg bottle placed in a sealedq metal container.

The test substance was stored atg room temperature a5 recejived,

According to a material safety data sheet ang , written

communica_t'i;on,proviaed by the Sponsor, (1) the test substance was

a clear, colorless, mobile diquid with acrylace odor, (2) the test
Bubstance concentration in delonized water can be analyzed by a ge¢
method, (3) the test Substance way 99,753 acrylate as determined by

Sponsoj and {4} the test substance hag ! mm Hg Vapor

Sporvor: Ing [ST TS
Spansar Sy J1py 13 m 9
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pressure at 50°C. The Sponsor also had information that based on
the chemical structure, there would be essentially no dissociatjion
p:»pﬁedepengght‘hydrolys;s of the test substéince at environmental

 PHlevels:

2.3 Apparatus and Reagents.. The apparatus and rezagents used were:

-~ (1) HP model 5890.gas chromatograph with 30 m 0.32 DB-5

(Jfgfw scient;fic)-qagilla:y,column;

(23k;HB=mbdé4 Ssjp-mass}spec;rﬁmeﬁer;

other solvents;

Deidnized water; .and

(S) Extraction apparatus.

2.4 GC/MS Analysis. The analytiral conditions were:

(1) carrier gas: Helium at a total inlet purge flow of
46 ml/minute and a septum purge tlow of 1 ml/minute with
splitless injection mode;

{2) Tempe;ature program: Isothermal at 70°C for 2 minutes
then 8°C per minute to 200°C;

(3) TIonization source: Electron impact with a scan range of
20-500 mu; and

(4) Detection method: Total ion chromaCquabh.

Spimror: A €venpany
Kponsor Swdly 108 127 1y
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Before analysis, mass Spectrometer was tuned 48ing autotune

program. A GC column Performance test was conducted using column

chec? sample [HP Sample ‘A) to meet the criteria recommended by the

manufacturer. A post GC/MS pertormance test was carried out by

;runnxng a column check sanmple (HP Sample Ay co ensure the stability

of the instrument durzng the analytical test.

2.5 Calibration Curve. Two test substance stack solutions were

prepared in acetone in 10-g) velumetric flasks. The tirst solutxon

i conta;ned ¥, 760 mg/L test ;substanc and the second. sodution.

"lcontaxned 880 ‘mg/L test substance, Subsequently, ‘four standard’

solutions were prepared by adding appropr;ate velumes of the second

stock solution to 10- -ml volumetric flasks and diluting to volume

with acetone. A reagent blank was pPrepared using scetone.

Each stock and standarq solution, anpd reagent blank were analyzed

twice by GC/MS. The instrument responses, except of reagent blank,

from 8.95 to 12. 958 minutes vere 1ntegrated using a group
’znteqraticn method, and correlated with the tast substance nominal

concentration. The elat1ve Standard deviations of calibration

curves (¥ RSD) and method detecrion limits {MDL) were then

calculated,

Spwonacn; IM Comyprany
Sgvmwe Sy I0F 1IN 11
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2.6 Spike’ Jytxons Three. replxca:es of a low level spike sq"lut‘iioﬁ '

addlng 7 ul of test substance second stock

were prepared by
solution {88y ®g/L) to 50 ml of deionized water. This produced a

target spike concentration of U.123 mg/L test substance. Similarly,

three replicates of a high level spike solution were prepared by

adding 5 ml. of test substapce second Stock soluticon (880 mg/L) to

500 ml of -dgioniged water. Th;s produceﬂ & target spike

concentration ‘of 8.5 | mg/L te,c substance‘ A method blank was

bng_a,e,d, water,.

splke solutions

2.7 Test substance Extraction and Analvsis. Both s
and method blank werc first extracted, using solid/liquid
GC/MS. The

extraction procedure, and extracts analyzed by

extraction procedure was: .

(1) Placed a 25-mm (with S0 ml sample) or 47-mm diameter
(with > 850 m3 sample) Enmpore” extraction disk -(J.T.
Baker, Inc. ) between a filter bhase and reservoir;

(2) Pre-washed the disk with 10 m) of methylene chloride
(elution solvent);

(3) Applied vacuum to draw the solvent through the disk;

(4) Added 10 m) of methanol, applied vacuum and left a
meniscus of methanol  just apove the top of the disk
{NOTES: RELEASED VACUUM BEFORE THE DISK WAS DRY. pID NoOT

Fennne 3 oy
Npsenass Ny g 13704 12
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ALLOW DISE TO DRY AT ANY TIME BEFORE SAMPLE FILYTRATION
WAS COMPLETED) ; A

{5) Added 20 mil of-éeionized water to the reservoir, applied
vacuum and left a meniscus of water juét above the top of
the disk;

(6) Added 5 ml methanol. per liter of sample and mixed well;

{7) Poured sample irnto the reservoir and applied vacuunm. The
minimum filtration time wWas 10 minutesyL of sample;

(8) Afrer the sample was prccasggd,_drew‘air-ch;qnggdjsx.fgt

1S minutes;

(9) Placed the tip of the filter baée into.a test tube inside

the filtration flas);

(10) Rinsed the volumetric flask with 2.5 ml (with 50 ml
sample) or 4-5 ml (with. - 50 sample) methylene chloride
and added the solvent to the reservoir;

(11) Drew half the solvent through the diék and let stand for
approximately 1 minute. Drew the remainder through the
disk;

{12) Repeated Steps 10 and 11 three times;

(13) Collected a measured volume of methylene chloride
extract; .and ,

(14). Processed the method blank in the same way (Staps 1 to
13) as the sample.

Sponuw: IM Cinetany
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For low-spike-solutipnst eXTracts were [irst concentrated under a

qentie‘stréém'pf ﬁiﬁrbgen 9as and the volumes of concentrated
exttacts ZmeaSQréd.vﬂrhe extracts: of both low and high~1$p1ke
 $oiutioﬁ§'wefe éhén transferred to analytical vials and analyzed
for the test substance concentrations using the GC/KS instrument.

The instrumert was operated as per manufacturer’s recomnmendation.

The instrument responses between 8,95

using o group  integration

vmgtﬁbdy.‘ Ait¥ed tothe first calibration curve to determine test
substance .concentrations. These data were then used to calculate

the test substance Percentage recoveries from gpike solutions.

2.9 Test sSubstance AnaElysis During Yarjous Tests. Several physicaly

chemical and toxicity tests were performed separately with this

test substance, In analyzing the test substance concentrations in

aqueous samples from these tests, the following procedure was used:.

(1) At each ctest initiation, developed an avceptable new
calibration curve with a relative Ztandard deviatfion

(¥ RSD) wirhin 10t;

Spvtor; INM Lnungpany
Sposor Kiwdy HIXDIT 14
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{2) Each day when test substance concentrations in aqueous
'samp;le‘s from a particular test were analyzed, re-
:valxdated the previous calibration curve (from Step 1)
ivusxng at lea:.t two standard solutions, or developed a new
ac‘c_eptabl_g cail-ibra_t‘.ion__'q:ur.vggwit,h' a r'eyiative' standard
de'_'s'/'i'at‘ion. (% 'RSD) within 16t. In case of re~validation,
the previous calibration curve was considered valig and
the same regression .equation (From Step 1) was used, if

the measured and nominal concentrations of standard

samples from a particular test were analyzed, standard

(deionized water) and test (e.qg. well water, algal medium
etc.) matrices Llanks,. and spiked standard and test
matrices were prepared. The test substance spike
concentration was close to the lowest nominal
concentration used jin o particular test. CGenerally, the

.xsp.ike concentratlons were s;milar to the low spike

) :ﬁ’iconcentratlon {02123 mg/L) used in this method validation
study;

(4d) Analyzed both standard and test matrices and calculated

percentage spike recoveries;

Spomann: IM Congany
Spoasr Sty (197 11131 15
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().

Accepted sSpike recoveries jf they were within the same

range CB5:91‘1(22;859§)vas lowﬁsPike-técoyéry~e§tablished
from this wethod validation study; v
(6} Each tjpe W

hen test substance concentrations in agueous

samples from a Particular rest were analyzed, corrected
(to 1003 Ltest  substance concentrations in agueous

samples for the-percentage marrix spike recovery for thar

time,

§5_Qgteg.ahalyiéd-“dsiﬁq-fMiﬁffabk
'St:cal,Softwate'(ﬂinirab, Inc,

'1988), Mg éhémscation software

{HP 1990) whicehn interfaced the GC/Ms ingtrument. and a scientifjc
Calculator.

3.0 RESULTS

Six test substance solutjens, including two stock and four standarqg
solutions {Table 1),

vere used to Prepare two calibratiqn curves,

The use of a broad Yange of solutjon concentrations was important

because the test substance conce

Water solub{ljty concentration (12.44 mg/L) .

Spsmau 1M Limiigany
Fpvesad Sualy ie m
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The samples from Physical/chenical @nd biclogical rests will be
extracted and test substance concerntrations eluted in approximately

15 ml of solvent (actual extract volume will be measured).

>Accordingly, one solution (standard solution 1) used for the two

calibration curves had A test substance concentration approximately
3 fold gfeate; than the metheod detecticn limit (MDL) of 0.04 mg/L
(Tanle 1). al} other solutiong, grcent the first stock solution,
vere below ang near the test supstance solubility {12.44 mgyL) in

deionized water (Table 1)., The test éubstqnce coneentration in the

concentration.

The GC/Ms responses in tyo calibraticn curves are listed in

Table 2. Correlations of GC/ME  respense fordinate) and test
substance nominal concentration (abscisga) had  correlation
coefficients (r) of 1.000 and 0.999 for the first and second
calibration curves, respectively (Tahle 3). The slopes from both

curves differed by approximately 0.22%, ang vrelative standard

) deviationS'(¥ RSD} of slopes were 0.81% and 1.923% for the first and

second calibration curves, respectively (Table ). The detection
limit of 0,04 Mg/L. test substance was the same as calculated for

both calibration curves (Table 1) .

Semvr MM Cimpaniy
Apmavrore Study Ha# 17771 17
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The low spike cencentration was U.123 Mg/l test substance and high
level spike concentration was s.g mg/l. test substance (Table 4).
.PThese concentrat1ons were within the . fange of test ‘substance
'concentratlons to be ‘used in bxological and physmcal/chemlcal
»tests. The volume> of spxke solutions (50 ml and 500 ‘ml) used were
comparable to the wvolumes that may be analyzed fron physicaly/
chemical and bioclegical studies. The test substance recoveries for

the low spike solution ranged between 70.73% and 112.20% with a

-mean. .of. .65..91 and. for the high spike solution between

= 4. The

‘com 1ngd.ﬁ§ah~becqyery rodow and hxgh spiye solutxons was 94.70

*17.843% {Table 4).

The test substance concentration in the method blank was below the
method detection limit of 0.04 mg/L isooctyl acrylate.

From the quality assurance standpoint, this test is acceptable

because it complxes wWith-the. aceeptance criteria (Table 5).

4.0 CONCLUSTONS

The GC/Ms response and test substance, isooctyl acrylate,

concentrations between 8.8 and 1,760 mg/L were in linear
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correlation. The test substance combined mean recovery -(94.70%)
gfrom low and hlgh spike solutions suggested that extraction -and

"analytlcal procedures should be adequate for use with other agueous

samples.

$.0 DEVIATIONS FROM APPROVED AScI STUDY PLAN

. The :deviations wh;ch occurred while Londuct;ng this study were:

' and HP model 5970 mass

ﬁbébtié&eter7-wére uged. instead o6f HP model 5970 gas
chromatograph and HP model 5890 masys spectrometer

(2) In GC/4S analysis, total inlet purge flow of helium gas
was at 40 ml/minute and a szeptunm purge flow was at 1 ml/
minute, instead of helium at 5.5% ml/min and a septum
purge flow of 5.8 ml/minute.

(3} In GecyMs analysis, temperature program used was 70°C for
2 minutes and'then 8°C/minute to 260'C, instead of 70°C
“for 2.-minutes; -and ‘then 8°C/minute to 220°C and holding
at 220°C for 2 minutes, or as appropriate. This was

bacause after 180°¢ nothing eluted from the GC column.
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To' the best of ‘our currenc scientific knowledge and -understanding,
this deviation. should have no. eifect on the results presented in

this report;
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Table 1. Isoveyl

acrylate (rest sulstance): Soluri

calibration curves
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ons for two

Test substance

Dilution

Test subscance
nominal conen (my/L)

vulume)

:8olution
fnadqénﬁ blank 0.0 pl tes: subscance in 10 ml 0.0
- acntone (tiral velume)
'Fir!: ‘stock ~20 p. LEBL Substancé dn JO ml 1,780
solution: acetone (final volume) .
_~£se:ond l:ock 25 ulitesc substance in 25 'ml 880
‘I:80lution (5§} . acetone {final Vo luma) .
3Standard 100 4l SS in 10 wml acecone 2.8
‘sblution 1 final vo 7ume) .
EStandard 500 &1 SS in 10 wl acetone 43
solution 2 tfinal xolume)
. 1,000 w1l $5 in- JD m acetone )
2 1{ na! va,u«u]‘ L :
_Standazd; ' EXRTN ss in 10 m). acecone (final }{Céb

‘:oln:lon <A
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Table 2. Isooctyl acrylace (tes

two calibration curves
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T substance): GC/MS responses in

Test substance

GC/MS response in first GC/MS: iesponse in second. - .

nominal concn (mgyL) calibratlion curve calibration curve
Reagent blank 19,622 ] 19,622

15760 2,719,832, 00s 2,729,584,720

880 1,390,089, 059 1.258,512,351
8.8 . 22,481,557 10,2380, 168

44 62,891,391 53,827,478

88 128,917,851 113,808,095,

658,002,175

627,643,636
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Table 3. Ilodctyl acrylate (test substanca}s Statlecical analyais
;qf_;uo‘cnllhtntipn curves® . B

FPlret ca ﬁiiilbn' . Second éﬁilbration'
L : elrve s curve

'ﬁigrcljion,équltxoh '-1.760606’+31.55o406 tx* | -2.48e+07 +

. N . 1.54e+06(x)*

-Slope t SD 1551104 t 12498° ] 1546151 * 299)8¢
‘Relative standard deviation | 0.81 1.93y
- (v RSD)*

Correlation coefficient {r) | 1.000 0.999

‘Hethod: detection limit 0.04 mg/L S ) 10.04 mg/L
Z(MOL)* - . ; . ) .

P 1990).

‘Slope and SD were calculated ueing MHinitab* ftatistical software (Minitab, Inpec.
1988), am HP-UX software did not calculate SD.

‘Percentaga RSD = (Standard deviation of slope/elope) x 100.

'MDL » 3 X tesponse in reagent blank = 19,622 Table 2)/slope.
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3 ASel Study. 1D¥ 5030-00)-01
. Table 4. Isooctyl acrylate [test substance): Recoveries frcom
v spiked deionized water
Type of. R Test. subsrance Teést A Re~ Hean ¢ SDVY recovery
solution e target concn . substance |.covery | (R)*
: p | tmg/L:) measored (R ™
conen . :
L | amoryt :
Method. blank | 1 [ 0.0 R R R e
Low mpike 1 0.123] 0.052 . 74.80
2 0.323 0.1338 112.20 { °85.91 = 22.8%9
3 0.123 0.087 70.73
‘High spike 1 8.8 g.58 27.50
; ’ 103.48 = 7.121
fesivons 17,943 B¢

‘Datermined -using first calibravion .curve (Table. 3}.
"R, = (Measured concentratisn/Target concentration) % 100.
“Mean R was calculated using R vajues which fell within R : 35D range.

‘Hethod detection limit (MDL) was 6.03 #g/L i1s300Ctyl} acrylate.
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Table s, Isooceyl acrylate (regrg sSubstance): QA Criceria and test
acceptability

_bA criterion. Results
-Relit-ivg s;’avndnpd-’dev;‘stlcnvo! t RSD of. first ca) ibration curve was
éal:iibz"i:l-orl"cutvg {V RSD) vmusc be. 0.81% ang of second calibration curve

“within. 10y was 1.93¢.
POSE run: Standar, :‘ke"sfgdnqe must be Re’s’;:ﬁnsﬂ-n from aly peaks from Post
“within-10% of ‘the ‘same standarg- fua scandard ditfered by 5.954
‘analyzed at the beginning of the compared to the beginning of the tesec
test ’ . .
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